Abstract The global rise in non-communicable disease (NCD) suggests that US-based refugees are increasingly affected by chronic conditions. However, health services have focused on the detection of infectious disease, with relatively limited data on chronic NCDs. Using data from a retrospective medical record review of a refugee health program in the urban Northeast (n = 180), we examined the prevalence of chronic NCDs and NCD risk factors among adult refugees who had recently arrived in the US, with attention to region of origin and family composition. Family composition was included because low-income adults without dependent children are at high risk of becoming uninsured. We found that half of the adult refugees in this sample had at least one chronic NCD (51.1%), and 9.5% had three or more NCDs. Behavioral health diagnoses were most common (15.0%), followed by hypertension (13.3%). Half of adults were overweight or obese (54.6%). Chronic NCDs were somewhat more common among adults from Iraq, but this difference was not significant (56.8 vs. 44.6%). Chronic NCDs were common among adults with and without dependent children (61.4 vs. 44.6%, respectively), and these two groups did not significantly differ in their likelihood of having a chronic NCD after adjustment for age and gender (AOR = 0.78, 95% CI = 0.39, 1.55). This study suggests that chronic NCDs are common among adult refugees in the US, including refugees at high risk for uninsurance. We propose that refugee health services accommodate screening and treatment for chronic NCDs and NCD risk factors, and that insurance outreach and enrollment programs target recently arrived refugees.
or political opinion'' [2] . The US accounts for nearly threequarters of all permanent refugee resettlement worldwide [3] . Most recently, the majority of refugees receiving shelter the US have been individuals escaping war or persecution in Iraq (24.6%), Burma (22.8%), and Bhutan (16.9%) [4] . However, after arrival in the US, these individuals, like other vulnerable immigrant groups, may face disproportionately poor health outcomes [5] [6] [7] [8] [9] [10] .
The rising prevalence of chronic non-communicable diseases (NCDs) in refugees' regions of origin suggests that chronic conditions may be increasingly common among recent refugees and underscores the need for a greater understanding of NCDs in this population. Chronic NCDs now account for 61% of all deaths and 46% of the burden of disease among low-and middle-income countries [11, 12] . The global rise in chronic NCDs has dramatically increased the likelihood that adults from low-and middle-income nations will arrive in the US with preexisting chronic conditions. However, the extent to which refugees in the US may be impacted by NCDs remains under-investigated.
To date, research with refugee populations in the US has overwhelmingly and justifiably focused on communicable diseases [13] or mental health [14] , with relatively little research attention to other conditions [15] . Extant studies of chronic illness among this population are likely to underestimate the extent of chronic NCDs among USbased refugees. They generally rely upon screening protocols that assess only a small number of chronic NCDs, such as diabetes and hypertension, and are limited to the initial US health encounter, without allowing time for additional diagnostic evaluation [16] [17] [18] [19] . The latter is of particular importance for refugees who have had little prior access to health care. In sum, data are not available on the full spectrum of chronic health problems that may impact US-based refugees [20] . More comprehensive data on the burden of chronic NCDs among US-based refugees would help prepare both clinicians and community-based organizations to better address the full range of health concerns impacting this population.
Studies are also needed to better document refugees' health care needs as they transition out of the early resettlement period. Current federal policy provides supplementary funding for refugee health services (Refugee Medical Assistance, RMA) for refugees' first eight months in the US. After this time, adults without dependent children, who are generally ineligible for federal Medicaid or the Children's Health Insurance Program (CHIP), are at high risk of becoming uninsured [21] [22] [23] . As seen in other populations without medical coverage, being uninsured places refugees at risk for poor health outcomes, often due to delays in seeking care and to forgoing necessary services, including chronic disease treatment and indicated preventive services [24] [25] [26] [27] . Those with chronic NCDs face even greater barriers navigating a poorly organized and fragmented health system, placing them at even higher risk for poor health outcomes [28] [29] [30] [31] .
To address these gaps in the existing literature, the current study uses data from a refugee health clinic at a large academic medical center to describe the prevalence of chronic NCDs among adult refugees eight months after arrival in the US. Additionally, we documented the prevalence of chronic NCDs among two key subgroups: individuals from Iraq, who accounted for 20.4% of US refugee resettlement from 2007 to 2010, and individuals without dependent children, who are at heightened risk for becoming uninsured.
Methods
We performed a retrospective medical record review at a single academic medical center in a mid-sized city in the Northeast. This medical center provides health screening for refugees who have recently arrived in the US, as well as ongoing primary care. Medical record review included hospitalizations, outpatient surgery, emergency department visits, and visits to the hospital-based primary care center (pediatrics, internal medicine, and obstetrics and gynecology) and tuberculosis clinic. An eight month windowbeginning on the date of arrival in the US-was used to capture chronic conditions that may have been undiagnosed at the time of arrival in the US and to provide information about refugee health at the time when RMA elapses.
Sample
For the purposes of this study, the term ''refugee'' included refugees, derivative refugees (immigrant family members of refugees), and special entrants from Cuba, Iraq, and Afghanistan whose histories, immigration status, and eligibility for services are similar to those of refugees. Patients were included if they arrived in the US between January, 2006 and May, 2010; were age 19 years or older at the time of arrival in the US; and had at least one primary care visit at the study location within their first eight months of arrival (n = 180). An additional 146 adult refugees who arrived in the study catchment area during this time period were excluded because they had received primary care elsewhere. However, excluded adults were unlikely to have been more or less healthy than the individuals included in the study. After arriving in the US, all refugees in the region receive federally-mandated resettlement assistance from a nonprofit organization. This organization coordinates with local clinics and community health centers to ensure that every individual undergoes a primary care assessment as soon as possible following arrival in the US. A health and wellness team schedules appointments and ensures that a case manager or volunteer provide accompaniment to the first appointment. Appointments are scheduled even for those without known health problems, who undergo screening for communicable and non-communicable conditions and receive vaccinations that are required prior to applying for legal permanent residency in the US.
Measures
Chronic non-communicable disease (NCD) was defined as any non-communicable condition that typically lasts for a year or more and requires ongoing medical attention and/or limits activities of daily living [32] . Patients were categorized as having a chronic NCD if they were diagnosed or treated for a condition meeting this definition at anytime during the eight month study period. In addition to provider diagnosis or treatment, the following were also used to categorize patients with: hypertension: three outpatient blood pressure measurements with an average systolic blood pressure C140 mmHg; diabetes: hemoglobin A1C [ 6.5%; and dyslipidemia: trigylcerides [ 290 mg/ dL, cholesterol [ 280 mg/dL, HDL \ 30 mg/dL or LDL [ 200 mg/dL. Additional conditions included: arthritis (osteoarthritis and autoimmune arthritis), asthma, behavioral health problems (excluding adjustment disorder), cancer, cardiac disease (coronary artery syndrome, congestive heart failure, congenital heart defects, excluding nonspecific heart murmurs), COPD (chronic obstructive pulmonary disease or emphysema), developmental delay, diabetes mellitus, physical disability (congenital or acquired), hearing impairment, liver disease (cirrhosis or liver failure, excluding chronic Hepatitis B or C viral infection), renal disease (chronic renal insufficiency, recurrent nephrolithiasis, nephrotic or nephritic disease, congenital renal malformations), seizures, stroke, thyroid disease (hyper-or hypothyroidism), and vision impairment (decreased visual acuity requiring corrective lenses, glaucoma, cataracts). Other chronic conditions included autoimmune disease, endocrine disorders requiring hormone replacement (excluding low testosterone), congenital malformations, and bleeding or clotting disorders, among others. Anemia was excluded, as it was frequently attributed to nutritional deficiencies that would normally resolve within less than 12 months.
The following risk factors for chronic NCDs were included: tobacco use, underweight, overweight, and obesity. Patients were categorized as tobacco users if they were diagnosed or treated anytime during the eight month study period. Centers for Disease Control and Prevention (CDC) age-and gender-based standards for Body Mass Index (BMI) were used to categorize patients as underweight, overweight, or obese using the last available height and weight during the study period [33] . Underweight was defined as a BMI less than 18.5, overweight as a BMI equal to or greater than 25 but less than 30, and obesity as a BMI equal to or greater than 30. Pregnant women were excluded from the BMI assessment, as BMI norms are not applicable during pregnancy.
The following socioeconomic and demographic characteristics were obtained: gender, age at the time of US arrival, country of origin, date of US arrival, and family composition. Family composition was used to determine whether study participants were living with any dependent children (adults without dependent children), defined as a son or daughter aged 18 years or younger.
Data Collection and Analysis
Data were extracted by trained research assistants using a standardized form and then entered into an electronic database by the primary investigator. For all charts, a selection of data points (diabetes status, tuberculosis screening results, weight, and height) was extracted independently by two investigators and evaluated for concordance, in order to screen for errors in data extraction and entry. One in twenty charts was reviewed by two independent investigators, for the same reason.
Associations were evaluated using t-tests (for continuous variables) and Chi-square tests (for categorical variables). Chi-square tests were also used to compare the prevalence of NCDs between adults from Iraq and those from other nations and adults with and without dependent children. To further compare adults with and without dependent children, who differed significantly in age (P B 0.05), we used logistic regression to adjust for age and gender. All analyses were performed using SAS Version 9.2 software [34]. The institutional review board of Yale University School of Medicine approved this study and monitored its conduct.
Results

Demographics
Approximately 40% of individuals included in the study were female, over half had originated in the Middle East, and 63.0% were adults without dependent children (Table 1) . Most adults were young, with a median age of 31 years. Individuals from Iraq were comparable in age to adults from other nations. Adults without dependent children were younger than adults with children by a mean of 9 years (P \ 0.001). Of note, refugee adults who were excluded from the current study sample were older by a mean of 3.7 years and were less likely to be from Iraq (34.9 vs. 53.4%); no other significant demographic differences emerged (data not shown).
Prevalence of Chronic Health Problems Among Refugees During the First Eight Months in the US
During their first eight months in the US, half of adults were diagnosed or treated for at least one chronic NCD (51.1%), and one in five adults had two or more chronic NCDs (Table 2) . Overall chronic NCD prevalence was comparable between individuals from Iraq and those from other countries ( Table 2) . Chronic health conditions were somewhat less common among adults without dependent children than other adults in crude analyses (44.6 vs. 61.4%, P = 0.03), however significance did not persist in adjusted analyses [Adjusted Odds Ratio (AOR) = 0.78, 95% Confidence Interval [CI] = 0.39, 1.55- Table 3 ]. The most commonly reported chronic health problems were behavioral health conditions (15.0%), such as depression and PTSD. Hypertension (13.3%), dyslipidemia (9.4%), impaired vision (8.9%), and other conditions (9.5%) were also common. Adults from Iraq were more likely to have been diagnosed or treated for behavioral health conditions than other adults (21.1 vs. 8.4%, P = 0.02). They were also more likely than other adults to have completed a primary care-based behavioral health screening (56.8 vs. 33.7%, P \ 0.001, data not shown). Relative to adults with children, adults without dependent children were less likely to have been diagnosed or treated for hypertension (7.3 vs. 22.9%, P = 0.001) or dyslipidemia (5.5 vs. 15.7%, P = 0.02).
Burden of Chronic Disease Risk Factors
Risk factors for chronic health problems are shown in Table 4 . Despite being a young cohort, over half of adults were overweight (31.3%) or obese (23.3%). Obesity was more common among refugees from Iraq than other countries (30.6 vs. 14.3%, P = 0.01). Relative to adults with children, overweight was less common among individuals without dependent children (21.7 vs. 45.6%, P = 0.001); however, obesity was equally common (24.7 vs. 21.2%, P = 0.60). Few adults were underweight, and the proportion decreased from the time of US arrival to 8 months after arrival (data not shown). Tobacco use was observed among 28.9% of adults during the study period and was significantly more common among men than women (44 vs. 11.4%, P \ 0.001, data not shown).
Discussion
In this primary care-based sample of recently arrived refugees, a high burden of chronic health problems was documented, with half of refugee adults diagnosed or treated for at least one chronic NCD during their first eight months in the US. Among adults, one in five (18.4%) had more than one chronic NCD, the most common being behavioral health diagnoses and hypertension. Though chronic NCDs were more common among adults with dependent children, there were no significant differences in likelihood of having chronic NCDs between adults with and without dependent children once age and gender were taken into account. Moreover, adults without dependent children-who are at greater risk of becoming uninsured after RMA elapses and comprised over half of all adults in this sample-still had a high rate of chronic NCDs (over 4 in 10). The current study's findings underscore the importance of screening and providing necessary treatment for chronic NCDs.
Findings from the current investigation indicate that the prevalence of chronic conditions among adult refugees in this cohort may be higher than, or at least comparable to, that of the general US adult population. This stands in contrast to the image of refugee healthcare as a field primarily concerned with the diagnosis and treatment of infectious diseases. Approximately 45% of non-institutionalized US adults aged 18-64 years have at least one chronic health condition [32] . Given that our study cohort is younger than the US adult population-85% of the adults in our study were aged 45 years or younger-adult refugees in this cohort may have a higher burden of chronic NCDs than age-matched US peers. This may be explained a Adults without dependent children: adults age C19 years at the time of US arrival who were neither the parent nor guardian of a dependent child (age B 18 years) b Chronic NCDs were defined as any disease that typically lasts for a year or more and requires ongoing medical attention and/or limits activities of daily living. Chronic infectious diseases, e.g. HIV, were excluded c Subgroup data are not reported for conditions with B3% prevalence to reduce the risk of deductive identification of individuals in part by a rise in the prevalence of chronic conditions in low-and middle-income nations. Additionally, refugees' pre-migration experiences may increase the likelihood of certain chronic health conditions, such as PTSD from prior trauma [35] . Placing these findings in the context of other studies with US-based refugees is challenging, as the prevalence of NCDs has changed over time, varies by national and ethnic group, and varies by pre-and post-migration experiences [36] . However, a recent study of newly arrived refugees in California supports the finding that chronic NCDs are common among the most recent wave of refugees arriving from Iraq. This study found that 14.8% of refugees from Iraq (ages 3 years and older) were hypertensive, 24.6% of adults were obese, and 39.9% of adults ages 40 years and older had dyslipidemia [19] . Examining the prevalence of behavioral health problems in comparison to other studies is more challenging. Accurately documenting the prevalence of behavioral health conditions among refugees is often complicated by language barriers and social stigma, which may prevent many people from seeking care [35, [37] [38] [39] . Furthermore, in our sample, adults from Iraq were more likely than adults from other nations to have completed a primary care-based behavioral health screening, and differences in detection may partially account for the higher rate of behavioral health problems reported for this subgroup. Despite these limitations, our findings are comparable to those of large community screening studies, which suggest that one in ten adult refugees may have PTSD and one in twenty may have major depression, with significant overlap between these two groups [40] .
Limitations and Possible Biases
Current findings are best considered within the context of important limitations. This is a primary care-based sample, and health problems are often more prevalent among clinic-based samples than among the general population. However, federal immigration and refugee resettlement regulations are such that all refugees in the study region undergo primary care-based medical screening shortly after arriving in the US, making it unlikely that our sample underrepresents healthier individuals. Additionally, less than 5% of our sample was comprised of refugees from Bhutan or Burma, two large recently-arrived refugee groups; thus, conclusions from this study are likely to be most applicable to refugee cohorts with demographics similar to those represented in the current sample. Finally, administrative data used to determine family composition was provided by a single source, making it possible for 
Conclusions
These limitations notwithstanding, the current study is among the first to examine the full range of chronic NCDs among US-based refugees and to include diagnoses made after the first US medical exam. This work advances the current literature by providing a comprehensive description of the health of recently-arrived refugees in the US. The high prevalence of chronic NCDs among recently-arrived refugees has a number of practice, research, and policy implications. In addition to infectious disease screening, refugees are likely to benefit from early access to primary care and screening for chronic conditions [41] . This is particularly important when chronic health conditions may impede successful resettlement into the US (e.g. obtaining employment), which can in turn result in significant economic hardships for refugees who must quickly enter the US workforce. Programs that facilitate early access to primary care, such as partnerships between refugee service organizations and clinical service providers, and programs that induce providers to provide primary care for refugees by removing financial and administrative barriers have already been developed by existing providers [42] [43] [44] [45] [46] [47] . These programs may merit broader dissemination, as well as additional research documenting best practices. In addition, culturally effective medical case management, health care navigation, and community health worker models warrant additional examination, as these programs may improve access and increase health care efficiency for refugees with multiple chronic conditions who are seen by multiple providers [48] . Finally, tobacco cessation, physical activity, and healthy food preparation and eating habits are important targets for community health education and primary care among recently-arrived refugees.
The high prevalence of chronic conditions among adults without dependent children-who are generally ineligible for federally-funded health insurance programs apart from RMA-raises a significant challenge. These adults are at high risk for becoming uninsured, which is likely to increase their risk for poor health outcomes and forgone care [49] . Solutions may include programs that help small businesses offer affordable health benefits, as refugees, like other immigrants, are often employed in this sector [22, 50] . Furthermore, as Medicaid expands in 2014 and health insurance exchanges come into effect, refugees and other eligible immigrants are likely to benefit from targeted, culturally-and linguistically-appropriate outreach and enrollment [51, 52] .
As refugees continue to strive towards successfully reestablishing themselves and their families in the US, it is critical that medical and public health programs provide adequate supports for individuals with chronic health conditions. Short-term solutions, designed only to address acute communicable diseases, are no longer adequate to meet the needs of this community. Ensuring that refugees with chronic health problems remain healthy is a key step to ensuring their long-term success as new Americans.
